Studies on adaptability of binding residues and flap region of TMC-114 resistance HIV-1 protease mutants.
Drug resistant mutations have severely restricted the success of HIV therapy. These mutations frequently involve the aspartic protease encoded by the virus. Knowledge of the molecular mechanisms underlying the conformational changes of HIV-1 protease mutants may be useful in developing more effective and longer lasting treatment regimes. The flap regions of the protease are the target of a particular type of mutations occurring far from the active site, which are able to produce significant resistance against the anti-HIV drug TMC-114. We provide insight into the molecular basis of TMC-114 resistance major flap mutations (I50V and I54M) in HIV-1 protease. It reports the shape complementarity and receptor-ligand interaction analysis supported by unrestrained all-atom molecular dynamics simulations of wild and major flap mutants of HIV-1 protease that sample large conformational changes of the flaps and active site binding residues. Both resistant flap mutants showed less atomic interaction toward TMC-114 and more structural deviation compared to wild HIV-protease. It is due to increasing flexibility at TMC-114 binding cavity and deviation of binding residues in 3-D space. Distortion in binding cavity and deviation in binding residues are the result of alteration in hydrogen bonding. Flap region also exhibited similar behaviour due to changes in number of hydrogen bonds during simulations.